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PROBLEM TO BE SOLVED: To automatically set the 
optimum X-ray image processing filter optimum for an 
examined substance in an inspected object, without 
depending on experience of an operator. 
SOLUTION: This X-ray image processing filter automatic 
setting method is provided with an X-ray irradiation 
process for irradiating a non-defective V contaminated 
with no foreign matter by an X-ray, an X-ray intensity 
data output process for outputting an X-ray intensity 
data S corresponding to a transmission amount of the 
X-ray transmitted through the non-defective V in 
accompaniment to the irradiation of the X-ray, an X-ray 
image data generating process for image-processing the 
X-ray intensity data S of the non-defective V by a 
plurality of kinds of X-ray image processing filters F for 
intensifying a foreign matter to generate an X-ray image 
data Iv in every of the filters F, and a filter extracting 
process for extracting the optimum X-ray image 
processing filter Fa based on the generated X-ray image 
data Iv. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The X-ray exposure process which carries out exposure of the X-ray to the excellent article (V) 
with which the foreign matter is not mixed, 

The X-ray intensity data output process which outputs the X-ray intensity data (S) 
corresponding to the amount of transparency of the X-ray which penetrates said excellent 
article in connection with the exposure of said X-ray, 

The X-ray picture data generation process which carries out an image processing to said X-ray 
intensity data of said excellent article with two or more kinds of X-ray picture processing filters 
(F) for emphasizing said foreign matter, and generates X-ray picture data (Iv) for said every X- 
ray picture processing filter, 

The filter extract process of extracting the optimal X-ray picture processing filter (Fa) based on 
the generated this X-ray picture data, 

The X-ray picture processing filter automatic setting approach characterized by preparation 
[Claim 2] 

Said filter extract process is the X-ray picture processing filter automatic setting approach 
according to claim 1 characterized by extracting the X-ray picture processing filter which 
generated the X-ray picture data with which the maximum pixel value serves as min among two 
or more generated X-ray picture data as said optimal X-ray picture processing filter. 
[Claim 3] 

The 2nd X-ray exposure process which carries out exposure of the X-ray to an inspected object 

(W), 

The 2nd X-ray intensity data output process which outputs the X-ray intensity data 
corresponding to the amount of transparency of the X-ray which penetrates said inspected 
object in connection with the exposure of said X-ray, 

The checking X-ray picture data generation process which performs an image processing with 
the X-ray picture processing filter (Fa) set up by one of approaches according to claim 1 or 2, 
and generates checking X-ray picture data (Iw), 

The X-ray foreign matter detection approach characterized by having the foreign matter judging 
process of judging the existence of a foreign matter based on said checking X-ray picture data. 
[Claim 4] 

The X-ray generator which carries out exposure of the X-ray to an inspected object (W) (6), 
The X-ray detector which outputs the X-ray intensity data corresponding to the amount of 
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transparency of the X-ray which detects the X-ray by which exposure was carried out and 
penetrates said inspected object (7), 

A checking X-ray picture data generation means to perform an image processing with the X-ray 
picture processing filter (Fa) set up by one of approaches according to claim 1 or 2, and to 
generate checking X-ray picture data (Iw), 

X-ray foreign matter detection equipment characterized by preparation 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the X-ray picture processing filter automatic setting approach for 
detecting the foreign matter in an inspected object to the inspected object of each form, such as 
uncooked meat, a fish, a processed food, and a remedy, from the amount of transparency of the 
X-ray when carrying out exposure of the X-ray, the X-ray foreign matter detection approach, 
and X-ray foreign matter detection equipment. 
[0002] 

[Description of the Prior Art] 

X-ray foreign matter detection equipment is equipment which detects whether exposure of the 
X-ray is carried out to the inspected objects (uncooked meat, a fish, a processed food, remedy, 
etc.) of each form by which sequential conveyance is carried out in a conveyance line top, and 
foreign matters, such as a metal, glass, a stone, and a bone, are mixing into an inspected object 
from the amount of transparency of this X-ray that carried out exposure. 
[0003] 

That is, the X-ray by which exposure was carried out to the inspected object from the X-ray 
generator is decreased with the foreign matter currently mixed an inspected object and in it. The 
rate of this attenuation changes with a component (the atomic number and consistency) and 
thickness, such as an inspected object (foreign matter ****), and its magnitude of attenuation 
increases, so that thickness is so thick that a "atomic-number x consistency" is high. 
[0004] 

For example, as for foreign matters, such as a metal and a stone, the X-ray intensity (or 
permeability) detected with the X-ray detector of the location which these foreign matters mixed 
[ the "atomic-number x consistency" ] since it was high which exists caudad becomes small 
rather than food. This obtained X-ray intensity is used, by performing the image processing 
which emphasizes a foreign matter using an image-processing filter further, effect of an 
inspected object is reduced and the signal of the foreign matter buried into the inspected object 
is extracted. And the foreign matter currently mixed in the inspected object is detected by 
judging that they are those with a foreign matter with a predetermined threshold. 
[0005] 
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[Problem(s) to be Solved by the Invention] 

However, although there are various filters about this X-ray picture processing filter, since the 
atomic number mentioned above depending on the inspected object used as a subject of 
examination and a consistency differ from thickness, a foreign matter signal may be extracted 
from the inspected object with which the effect of an inspected object may not be reduced good 
depending on the X-ray picture processing filter to apply, and the foreign matter is not mixed. 
[0006] 

Moreover, since an atomic number and a consistency differ from thickness similarly about a 
foreign matter, it is necessary to make the X-ray picture processing filter with which a foreign 
matter signal may be buried in the signal of an inspected object, and can detect a foreign matter 
by high sensitivity from such an inspected object apply, when a difference with relative level of 
the foreign matter signal after an image processing and level of an inspected object is small. 
[0007] 

Therefore, it was dependent on the experience of an operator etc. which X-ray picture 
processing filter is the optimal, and it could not judge whether the optimal X-ray picture 
processing filter would be applied for every inspected object, but had the case where foreign 
matter detection of high sensitivity could not be performed. 
[0008] 

This invention aims at carrying out automatic setting of the optimal X-ray picture processing 
filter for an inspected object to be examined, without being dependent on an experience of an 
operator in order to cancel the trouble of the conventional technique mentioned above. 
Moreover, it aims at a beginner making high sensitivity foreign matter detection realizable by this. 

[0009] 

[Means for Solving the Problem] 

The X-ray picture processing filter automatic setting approach according to claim 1 The X-ray 
exposure process which carries out exposure of the X-ray to the excellent article V with which 
the foreign matter is not mixed, and the X-ray intensity data output process which outputs the 
X-ray intensity data S corresponding to the amount of transparency of the X-ray which 
penetrates said excellent article V in connection with the exposure of said X-ray, The X-ray 
picture data generation process which carries out an image processing with two or more kinds of 
X-ray picture processing filters F for emphasizing said foreign matter to said X-ray intensity 
data S of said excellent article V, and generates the X-ray picture data Iv in said every X-ray 
picture processing filter F, It is characterized by having the filter extract process of extracting 
the optimal X-ray picture processing filter F based on the generated this X-ray picture data Iv. 
[0010] 

According to claim 1, it becomes possible to carry out automatic setting of the optimal X-ray 
picture processing filter F for the excellent article V used as a subject of examination, and the 
inspected object W of the same kind, without being dependent on an experience of an operator. 
[0011] 

The X-ray picture processing filter automatic setting approach according to claim 2 is 
characterized by said filter extract process extracting the X-ray picture processing filter Fa 
which generated the X-ray picture data Iva with which the maximum pixel value serves as min 
among two or more generated X-ray picture data Iv as said optimal X-ray picture processing 
filter F in the X-ray picture processing filter automatic setting approach according to claim 1. 
[0012] 

According to claim 2, the X-ray picture processing filter Fa which generated the X-ray picture 
data Iva with which the maximum pixel value serves as min among the X-ray picture data Iv in an 
excellent article V by extracting as optimal X-ray picture processing filter F In X-ray picture Iwa 
of the inspected object W with which the foreign matter was mixed, it becomes possible to 
become easy to distinguish the X-ray picture data If of a foreign matter, and the X-ray picture 
data Ig of the inspected object W except a foreign matter, and to carry out automatic setting of 
the high sensitivity X-ray picture processing filter Fa. 
[0013] 
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The 2nd X-ray exposure process that the X-ray foreign matter detection approach according to 
claim 3 carries out exposure of the X-ray to the inspected object W, The 2nd X-ray intensity 
data output process which outputs the X-ray intensity data S corresponding to the amount of 
transparency of the X-ray which penetrates said inspected object W in connection with the 
exposure of said X-ray, The checking X-ray picture data generation process which performs an 
image processing with the X-ray picture processing filter Fa set up by one of approaches 
according to claim 1 or 2, and generates the checking X-ray picture data Iw, It is characterized 
by having the foreign matter judging process of judging the existence of a foreign matter based 
on said checking X-ray picture data I. 
[0014] 

According to claim 3, it becomes possible to realize X-ray foreign matter detection of high 
sensitivity by performing the image processing of the inspected object W, and a foreign matter 
judging using the optimal X-ray picture processing filter Fa by which automatic setting was 
carried out. 
[0015] 

X-ray generator 6 with which X-ray foreign matter detection equipment according to claim 4 
carries out exposure of the X-ray to the excellent article V with which the foreign matter is not 
mixed, or the inspected object W, X-ray detector 7 which outputs the X-ray intensity data S 
corresponding to the amount of transparency of the X-ray which detects the X-ray by which 
exposure was carried out and penetrates said excellent article V or the inspected object W, It is 
characterized by having a checking X-ray picture data generation means to perform an image 
processing with the X-ray picture processing filter Fa set up by one of approaches according to 
claim 1 or 2, and to generate the checking X-ray picture data Iw. 
[0016] 

According to claim 4, it becomes possible to realize X-ray foreign matter detection of high 
sensitivity by performing the image processing of the inspected object W, and a foreign matter 
judging using the optimal X-ray picture processing filter Fa by which automatic setting was 
carried out. 
[0017] 

[Embodiment of the Invention] 

[The hardware configuration of X-ray foreign matter detection equipment] 

Drawing 1 is the outline block block diagram of X-ray foreign matter detection equipment 1. X- 
ray foreign matter detection equipment 1 is formed in a part of conveyance line, and detects the 
existence of foreign matters, such as a metal mixed into the inspected object W by which sets 
predetermined spacing and sequential conveyance is carried out (a front face is also included), 
glass, a stone, and a bone. 
[0018] 

The hardware configuration of this X-ray foreign matter detection equipment 1 is explained. The 
abbreviation configuration of the X-ray foreign matter detection equipment 1 is carried out by 
the conveyance section 2, X-ray generator 6, X-ray detector 7, the processing section 1 0, the 
actuation input section 21, and the display 24. 
[0019] 

The conveyance section 2 conveys various kinds of inspected objects W, such as uncooked 
meat, a fish, a processed food, and a remedy, and consists of band conveyors horizontally 
arranged to equipment 1 body. The endless-like conveyance belt 4 is wound around four pulleys 
3a, 3b, 3c, and 3d at the band conveyor 2. The conveyance section 2 makes the inspected object 
W convey by the predetermined bearer rate beforehand set up by actuation of drive-motor M 
connected to pulley 3a. 
[0020] 

As shown in drawing 1 , X-ray foreign matter detection equipment 1 is equipped with X-ray 
generator 6 which separates above the conveyance section 2 in predetermined height, and is 
formed in it, and X-ray detector 7 which counters with X-ray generator 6 and is formed in the 
conveyance section 2, and is constituted. 
[0021] 
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X-ray generator 6 is the configuration that the X-ray tube of the shape of a cylinder prepared in 
a metal inside a case was immersed with insulating oil, makes the electron beam from the 
cathode of an X-ray tube irradiate an anode plate target, and is generating the X-ray. The X-ray 
tube is formed crosswise the conveyance direction of the inspected object W and the 
longitudinal direction cross at right angles. Towards downward X-ray detector 7, by the slit which 
is not illustrated [ which was formed in the box base along with the longitudinal direction ], the 
X-ray generated with the X-ray tube is made into the shape of an abbreviation triangle-like 
screen, and carries out exposure. 
[0022] 

X-ray detector 7 detects the X-ray by which exposure was carried out to the inspected object 
W and the excellent article V. The line sensor of the shape of an array equipped with two or 
more photodiodes arranged for example, in the shape of a line and the scintillator prepared on 
the photodiode is used for this X-ray detector 7. This photodiode consists of one line, and 
arranges and consists of 640 0.4mm pitches in the direction of a line (the direction of Y). 
[0023] 

In this X-ray detector 7, when exposure of the X-ray is carried out from X-ray generator 6 to 
the inspected object W and an excellent article V, in response to that X-ray, it changes into light 
by the scintillator. The light furthermore changed by the scintillator is received by the 
photodiode arranged at the lower part. And each photodiode changes into an electrical signal the 
light which received light, and outputs it as X-ray detection data. After A/D conversion of the 
X-ray intensity data S is carried out in the A/D-conversion section which is not illustrated, they 
are stored in data memory 11. 
[0024] 

The abbreviation configuration of the processing section 10 is carried out by the bus 9 which 
connects CPU as the data memory 1 1 in which the X-ray intensity data S are stored, the 
program storing section as a record medium 12 with which the various programs 13-15 are 
stored, the filter storing section 16, the X-ray generator actuation circuit 17 that makes X-ray 
generator 6 drive, the X-ray detector actuation circuit 18 which makes X-ray detector 7 drive, 
the motorised circuit 19 which makes Motor M drive, and a computer 20, and these. 
[0025] 

data memory 11 corresponded to the die length of the conveyance direction X of the inspected 
object W with which it is the semiconductor memory in which read/write, such as RAM, is 
possible, and the 640 one-line (direction of Y) per above-mentioned X-ray intensity data S are 
conveyed at least by the data memory 1 1 — the number (for example, 480 lines) storing of 
predetermined lines is carried out. 
[0026] 

The program storing section 12 consists of HD, and the automatic setting program 13, the X-ray 
foreign matter detection program 14, and the mode executive program 15 are stored in the 
interior. 
[0027] 

The filter storing section 16 consists of HD, and two or more kinds of X-ray picture processing 
filters F for extracting a foreign matter image from the radioparency image i of the inspected 
object W (or foreign matter extract algorithm) (this example three kinds of filter Fa-Fc) are 
stored. The X-ray picture processing filter F is a filter which emphasizes a foreign matter, for 
example, is a filter chosen from various kinds of feature-extraction filters, Laplacian filters, etc., 
such as a Sobel filter and a Prewitt filter. In addition, you may be the filter which improved these 
filters. Moreover, as for the kernel size of this X-ray picture processing filter F, various sizes are 
applied 3x3, 5x5, 7x7, 9x9, 11x11 grade, and if needed. 
[0028] 

The X-ray generator actuation circuit 17 is impressing predetermined power to X-ray detector 7 
by the command from CPU20, and carries out exposure of the line from X-ray generator 6. 
[0029] 

The X-ray detector actuation circuit 18 makes the X-ray by which turned ON X-ray generator 6 
by the command from CPU20, and exposure was carried out from X-ray generator 6 input. 
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[0030] 

the motorised circuit 19 — the command from CPU20 — since — predetermined power is 

supplied to Motor M by command, and Motor M is made to drive 

[0031] 

CPU20 is a processor which carries out control control of the equipment 1 whole, and the X-ray 
intensity data S from the actuation command to each actuation circuits 17-19 and data memory 
1 1 carry out reading appearance of it, and it performs various program executions, other data 
transfers, various operations, temporary storing of data, etc. 
[0032] 

The actuation input section 21 is connected to a bus 9. The pushbutton switches 22 and 23 with 
selectable automatic setting mode and foreign matter detection mode are formed in the 
actuation input section 21, and the mode can be performed by carrying out the depression of the 
switches 22 and 23 in each mode, that is, it comes out with this actuation input section 21, 
CPU20, and the mode executive program 15, and a mode activation means is constituted. 
[0033] 

A display 24 consists of liquid crystal displays etc., and the alphabetic character of the X-ray 
picture which carried out the image processing, and a foreign matter judging result, for example, 
"O.K.", and "NG" is displayed. 
[0034] 

[Selection and activation] in the mode 

Next, selection and executive operation in the mode are explained using the flow chart of 
drawing 2 . First, an operator does the selection input of the switch of either the automatic 
setting mode of the X-ray picture processing filter F, or X-ray foreign matter detection mode by 
carrying out a depression (SI). CPU20 reads the mode executive program 15 from the program 
storing section 12, and distinguishes the selected mode (S2). When automatic setting mode is 
chosen, (S2-automatic setting) and automatic setting processing are started (S3). On the other 
hand, when X-ray foreign matter detection mode is chosen, (S2-foreign matter detection) X-ray 
foreign matter detection processing is started (S4). 
[0035] 

[The automatic setting approach of the X-ray picture processing filter F] 

Next, the automatic setting approach of the X-ray picture processing filter F is explained using 
the flow chart of drawing 3 . It is laid in the conveyance section 2, using as a sample the 
inspected object W V, for example, a boxed excellent article, with which it turns out that the 
foreign matter is not mixed probably. 
[0036] 

And if an operator does the depression of the carbon button in the automatic setting mode of 
the actuation input section 21 (SI), reading appearance of the automatic setting program 13 will 
be carried out by the mode executive program 1 5 in the program storing section 1 2, automatic 
setting processing will be performed (S2-automatic setting, S3), and an actuation command will 
be outputted to each actuation circuit from CPU20. Thereby, Motor M carries out revolution 
actuation and the conveyance section 2 starts conveyance of an excellent article V (S10). And 
exposure of the X-ray is carried out from X-ray generator 6 (S1 1). 
[0037] 

Exposure of the X-ray is carried out to the shape of a screen of an abbreviation 3 angle 
configuration. Exposure is carried out to an excellent article V because an excellent article V 
passes this X-ray screen. In X-ray detector 7, the transparency X-ray which penetrated the 
excellent article V is inputted into a scintillator. And it is changed into an electrical signal with 
X-ray detector 7, and is outputted and stored in data memory 1 1 as X-ray intensity data S 
(SI 2). 
[0038] 

The X-ray intensity data S stored in data memory 1 1 are changed into the brightness 
information offer example, 256 gradation as pretreatment, as shown in drawng 4 (SI 3). Drawing 
4 (a) is drawing having shown pretreatment image data (average value) i to which drawing having 
shown the X-ray intensity data (average value) S of the excellent article V scanned for every 
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line of X-ray detector 7 and this drawing (b) pretreated the X-ray intensity data S of this 
drawing (a). That is, since the X-ray intensity of excellent article V(contents of box) Sg is 
declining [ X-ray intensity Se to which the X-ray penetrated the edge part of the box of an 
excellent article V ] in drawing 4 (a), in drawing 4 (b), the image data ie of the edge part of the 
box of an excellent article V is steep to the pretreatment image data ig of an excellent article V 
(contents of the box). 
[0039] 

Next, filtering of this pretreatment image data i is carried out (SI 4). Although this filter 
processing is processing which extracts the image data of a foreign matter, the pretreatment 
image data of the edge part of a box becomes steeper with the pretreatment image data of a 
foreign matter with the X-ray picture processing filter F to process, or it makes steep only the 
X-ray picture data of a foreign matter, and makes the image data of the edge part of a box 
smooth. Therefore, in this filter processing, filtering of the pretreatment image data i of an 
excellent article V is carried out with all the X-ray picture processing filters F. 
[0040] 

The X-ray picture processing filter Fa is first read from the filter storing section 1 6, 
pretreatment image data i is filtered, and the X-ray picture data Iva are generated. Drawng 5 (a) 
is drawing showing the X-ray picture data Iva after the filter processing. Similarly, the X-ray 
picture processing filter Fb is read from the filter storing section 16, pretreatment image data i is 
filtered, and the X-ray picture data Ivb are generated. P rawing 5 (b) is drawing showing the X- 
ray picture data Ivb after the filter processing. Furthermore, the X-ray picture processing filter 
Fc is read from the filter storing section 16, pretreatment image data i is filtered, and the X-ray 
picture data Ivc are generated. Drawin g 5 (c) is drawing showing the X-ray picture data Ivc after 
the filter processing. In addition, in each drawing, it is X-ray picture data with which Ig expresses 
an excellent article (contents of the box) and Ie expresses the edge of a box. 
[0041] 

And when the filter processing with all the X-ray picture processing filters F is completed (S15- 
Yes), these three generated X-ray picture data Iva-Ivc is compared, and the maximum of that 
brightness value extracts the lowest X-ray picture data Iv. That is, the maximum brightness 
value Na of the X-ray picture data Iva (X-ray picture data Ie showing the edge of a box) and the 
maximum brightness value Nb (X-ray picture data Ie showing the edge of a box) of the X-ray 
picture data Ivb are compared with the maximum brightness value No (X-ray picture data Ie 
showing the edge of a box) of the X-ray picture data Ivc. In this case, the X-ray picture data Iva 
with the lowest maximum brightness value are extracted. And the X-ray picture processing filter 
Fa which generated this extracted X-ray picture data Iva is extracted as optimal X-ray picture 
processing filter F (SI 6). 
[0042] 

And the foreign matter detection threshold T is set up (SI 7). As shown in dravvm^ 5 (a), the 
foreign matter detection threshold T is set as the value Ta which added the predetermined 
brightness value d from the maximum brightness value Na of the X-ray picture data Iva with the 
lowest maximum brightness value so that only the foreign matter image data If could be 
extracted. The set-up optimal foreign matter detection threshold Ta which X-ray-picture- 
processing-filter-Fa(ed), and was set up is stored in the predetermined field of data memory 1 1 
(SIB). 
[0043] 

Thereby, the automatic setting program 13 of the X-ray picture processing filter F becomes 
possible [ realizing the automatic setting approach of the above-mentioned X-ray picture 
processing filter F by CPU20 ]. 
[0044] 

[The X-ray foreign matter detection approach] 

Next, the X-ray foreign matter detection approach is explained using the flow chart of drawing 
5 . The inspected object W which is not inspected [ which is the same product as an excellent 
article V ] is first laid in the conveyance section 2. 
[0045] 
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And if an operator does the depression of the carbon button in the X-ray foreign matter 
detection mode of the actuation input section 21 (SI), reading appearance of the foreign matter 
detection program 14 will be carried out by the mode executive program 15 in the program 
storing section 12, X-ray foreign matter detection processing will be performed (S2-foreign 
matter detection, S3), and an actuation command will be outputted to each actuation circuits 
17-19 from CPU20. Thereby, Motor M carries out revolution actuation and the conveyance 
section 2 starts conveyance of the inspected object W (S20). And X-ray exposure is carried out 
from X-ray generator 6 (S21). 
[0046] 

Exposure of the X-ray is carried out to the shape of a screen of an abbreviation 3 angle 
configuration. Exposure is carried out to the inspected object W because the inspected object W 
passes this X-ray screen. In X-ray detector 7, the transparency X-ray which penetrated the 
inspected object W is inputted into a scintillator. And it is changed into an electrical signal with 
X-ray detector 7, and is outputted and stored in data memory 1 1 as X-ray intensity data S 
(S22). 
[0047] 

The X-ray intensity data S stored in data memory 1 1 are changed into the brightness 
information offer example, 256 gradation as pretreatment like automatic setting mode (S23). And 
the optimal foreign matter detection threshold Ta which is stored in data memory 1 1 and which 
X-ray-picture-processing-filter-Fa(ed), and was set up is read to this pretreatment image data i, 
filter processing is performed, and the checking X-ray picture data Iwa are generated (S24). 
Drawing 7 is drawing showing the checking X-ray picture data Iwa after filter processing. And a 
foreign matter judging is performed based on this checking X-ray picture data Iwa (S25). Since it 
is a larger brightness value than the foreign matter detection threshold Ta to which the X-ray 
picture data If of a foreign matter were set according to drawing 7 , this inspected object W is 
judged to be those with a foreign matter (S26-No), and NG processing is carried out in the latter 
part (S28). On the other hand, when there are no X-ray picture data If of a foreign matter in the 
checking X-ray picture data Iwa, excellent article processing is carried out in (S26-Yes) and the 
latter part (S27). 
[0048] 

Thereby, the X-ray foreign matter detection program 14 becomes possible [ realizing the above- 
mentioned X-ray foreign matter detection approach by CPU ]. 
[0049] 

In addition, the record medium [ the computer 20 by which the X-ray picture processing filter 
automatic setting program 13 and the X-ray foreign matter detection program 14 were recorded 
in X-ray foreign matter detection equipment 1 ] 1 2 as mentioned above which can be read, X- 
ray generator 6 which carries out exposure of the X-ray, and X-ray detector 7 which detects 
the X-ray by which exposure was carried out and outputs the X-ray intensity data S, A mode 
activation means to choose and perform either of the automatic setting mode in which a 
computer 20 is made to read the X-ray picture processing filter automatic setting program 1 3, 
and the X-ray foreign matter detection mode in which a computer 20 is made to read the X-ray 
foreign matter detection program 14 (15, 20, 21), By considering as preparation it 
becomes possible to carry out automatic setting of the optimal X-ray picture processing filter Fa 
for the inspected object W to be examined, without being dependent on an experience of an 
operator. The X-ray picture processing filter Fa which generated the X-ray picture data Iva with 
which the maximum pixel value serves as min among the X-ray picture data Iv in an excellent 
article V especially by extracting as optimal X-ray picture processing filter F In the X-ray picture 
data Iwa of the inspected object W with which the foreign matter was mixed, it becomes possible 
to become easy to distinguish the X-ray picture data If of a foreign matter, and the X-ray 
picture data Ig of the inspected object W except a foreign matter, and to carry out automatic 
setting of the high sensitivity X-ray picture processing filter Fa. 
[0050] 

Moreover, it becomes possible to realize X-ray foreign matter detection of high sensitivity by 
performing the image processing of the inspected object W, and a foreign matter judging using 
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the optimal X-ray picture processing filter Fa by which automatic setting was carried out. 
[0051] 

Furthermore, by choosing and performing either of automatic setting mode and X-ray foreign 
matter detection mode, with one equipment 1, automatic setting processing of the X-ray picture 
processing filter F and X-ray foreign matter detection processing can be performed, and share- 
ization of X-ray generator 6 or X-ray detector 7 can be attained. 
[0052] 

[Effect of the Invention] 

According to claim 1, it becomes possible to carry out automatic setting of the optimal X-ray 
picture processing filter for an inspected object to be examined, without being dependent on an 
experience of an operator. 
[0053] 

According to claim 2, the X-ray picture processing filter which generated the X-ray picture data 
with which the maximum pixel value serves as min among the X-ray picture data in an excellent 
article by extracting as optimal X-ray picture processing filter In the X-ray picture of the 
inspected object with which the foreign matter was mixed, it becomes possible to become easy 
to distinguish the X-ray picture data of a foreign matter, and the X-ray picture data of the 
inspected object (excellent article) except a foreign matter, and to carry out automatic setting of 
the high sensitivity X-ray picture processing filter. 
[0054] 

According to claim 3, it becomes possible to realize X-ray foreign matter detection of high 
sensitivity by performing the image processing of an inspected object, and a foreign matter 
judging using the optimal X-ray picture processing filter by which automatic setting was carried 
out. 
[0055] 

According to claim 4, it becomes possible to realize X-ray foreign matter detection of high 
sensitivity by performing the image processing of an inspected object, and a foreign matter 
judging using the optimal X-ray picture processing filter by which automatic setting was carried 
out. 

[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the X-ray foreign matter detection equipment by this 
invention. 

[Drayying 2] The flow chart which shows the mode selection executive operation of the X-ray 
foreign matter detection equipment by this invention. 

[Pr^yying 3J The flow chart which shows the procedure of the X-ray picture processing filter 
automatic setting approach by this invention. 

[Drawing 4] (a) Drawing showing the X-ray intensity data of an excellent article. 
Drawing showing the pretreatment image data of (b) and (a). 

[Drawing 5] (a) Drawing which carried out filtering of the pretreatment image data of the 
excellent article by this invention with the X-ray picture processing filter Fa. 

(b) Drawing which carried out filtering of the pretreatment image data of the excellent article by 
this invention with the X-ray picture processing filter Fb. 

(c) Drawing which carried out filtering of the pretreatment image data of the excellent article by 
this invention with the X-ray picture processing filter Fc. 

[Drawin g: 6] The flow chart which shows the procedure of the X-ray foreign matter detection 
approach by this invention. 

[Drawin g 7] Drawing which carried out filtering of the pretreatment image data of an inspected 
object with the X-ray picture processing filter Fa by this invention. 
[Description of Notations] 

1 — X-ray foreign matter detection equipment 

6 — X-ray generator 

7 — X-ray detector 

1 3 — Automatic setting program 

1 4 — Foreign matter detection program 
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20 — Computer (CPU) 

F (Fa, Fb, Fc) — X-ray picture processing filter 

Iv (Iva, Ivb, Ivc) — X-ray picture data of an excellent article 

Iw (Iwa, Iwb, Iwc) — X-ray picture data of an inspected object 

S — X-ray intensity data 

V — Excellent article 

W — Inspected object 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the X-ray foreign matter detection equipment by this 
invention. 

[Drawing 2] The flow chart which shows the mode selection executive operation of the X-ray 
foreign matter detection equipment by this invention. 

[Drawing 3] The flow chart which shows the procedure of the X-ray picture processing filter 
automatic setting approach by this invention. 

[Drawin g 4] (a) Drawing showing the X-ray intensity data of an excellent article. 
Drawing showing the pretreatment image data of (b) and (a). 

.[Qraiwmg. 5^^^^ (a) Drawing which carried out filtering of the pretreatment image data of the 
excellent article by this invention with the X-ray picture processing filter Fa. 

(b) Drawing which carried out filtering of the pretreatment image data of the excellent article by 
this invention with the X-ray picture processing filter Fb. 

(c) Drawing which carried out filtering of the pretreatment image data of the excellent article by 
this invention with the X-ray picture processing filter Fc. 

[Dl3yyAD.K.3l The flow chart which shows the procedure of the X-ray foreign matter detection 
approach by this invention. 

[Drawing 7] Drawing which carried out filtering of the pretreatment image data of an inspected 
object with the X-ray picture processing filter Fa by this invention. 
[Description of Notations] 

1 — X-ray foreign matter detection equipment 

6 — X-ray generator 

7 — X-ray detector 

1 3 — Automatic setting program 

1 4 — Foreign matter detection program 

20 — Computer (CPU) 

F (Fa, Fb, Fc) — X-ray picture processing filter 
Iv (Iva, Ivb, Ivc) — X-ray picture data of an excellent article 
Iw (Iwa, Iwb, Iwc) — X-ray picture data of an inspected object 
S — X-ray intensity data 
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V — Excellent article 
W — Inspected object 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So tine translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 7] 




[Translation done.] 
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[ 0 0 4 7 ] 

r-i^^^'} 1 lKm^^i^f'zxm^}^r~9 sli. [^«t-. mmmt 

LT. Mx.{^2 5 6 |5^SflcO#J^1f$RCC^J^^a:2) (S 2 3) o ^LT. ^(T^ffrMijffiiaftT'^ 

i icML> -r^ 1 1 tc+§-w?'ti.Tv^-i>ft^t'^xia®fM^^^ ;v^F a:s.o=~ 

^^^tL/cMtil^mWfitT a ^ff<^^m LXy 4 ^^^M^^^tL. ^^fflX^BItr^^ ^ 

I w a *^)3jti-^ ( s 2 4 ) o m? y 4 9 mi^^com^^ xBMi^r- 5^ i w a ^ 

^1-[g|-e^:2>o -etT. icO;^^fflXi^®^-r- I w a t^^-^'v>TMt)*m^^^f1-^ 
(S 2 5) o 0 7 t::<tttt^. mm<DX^m^r~ 9 I f tlTtMtl^mWfitT a <t 

^ iiiK^'^^n^^iUt^^'DX\^^^<DX\ :L<7y^m^^^i±^^^^ tm^^fi (S2 6-N 
o) . m^-CNGM^tiig) (S 2 8) o ^^mx^m^r-9 I w a l::Mt)«^X 
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mmi^r-^ I iibm^^m^it (s 2 6-y e s) . ^k^x-^shinkm^fi^ (s 2 7) o 

[ 0 0 4 8 ] 

^tLicj: 19 . xB-mm^n^y'i^ ^^^^ 1 4 :b^±m<7)xm.m^^iii^m^ c F u K X -oxm 

[0 0 4 9 ] 

1 3 , X^mm^tHy'^i^^y^ 1 4/^)^fa#^ tL/::=r>ti ^.-3^ 2 0 kb^^^ ost^miM 

S ^m±ii-S X^^tmf?7 XlfcBltMia^ -f gS[i^^-:/n a 1 3 yt"^. 
-3^ 2 0 l::ff^|Zf)^^. itfj^S^- Fi: XB^^WHiy' ^ y ^ 1 4 $r3>t;^-^ 2 

15, 2 0, 2 1) ^m^^ t-r^ ^tKX y) . ^(Dm^K^^^-fK 

. ^^n^<D^^^^WKM^M^^ xB.Mi^mmy ^ F a ^^Ki^^i-^ ^ t^Wt^t 
#1^^ B^^aYKislf&xmmitr-^ I V Ft^^^fi^lS^fit^^S/ht X^^.®^ 
r-^ I V a ^^Bic t/iXir.aMa-7^ )U^F a^. Sig^X||l®fti«fl;a:7 ^ ;i/^F i; 
LXmrn-r^^ tKX t9, Si^5^)^'iSA^tL;t^^^i^W(?)Xia®1tT-^-^ I wat::*3\/^T 

. m^<^x^mm.r~ ^ i f t. mm^m<^km^mw<Dxummr- ^ i g 

[ 0 0 5 0 ] 

iT^:. Umm'&'^^fzMM^^^UM^^my ^ F a^fflv>TM^^«W(D®mM;S. 

cj^'^»j^**^f-i-^ ^ 1 J: J9 > i^itE<7)xM^i^^m^*m-r-g> t^eiwtgt 'i-5>o 

[ 0 0 5 1 ] 

. -^^^mi-e. X^®1tM:7^ jv^' F<7)gtiig;S^Sk3St. X^^J^^mMi:. =^ 

[ 0 0 5 2 ] 
[|il^(50^|^] 

1 1:1=1: tLtf. ^^V-^(7)^J|^lC'fi!t#^d:-f X?^® 
[ 0 0 5 3 ] 

T^-^^^^Lf^X^S^Mia-7^ *ig?iXM^j!3ia-7^ t LTfflmi-'g) 

[0 0 5 4 ] 
[0 0 5 5 ] 

mm.R^mmm&'kmy-r ^ ^ t X i^«<7)xit^%mm^*m-r-g>>r t^owt^t 

o 

[|EI®C7)W^^OT] 

[IS 2] ^IfeP^Hi-S X^M^^^ai^mco^- KSI^^tTM3ffi^^i-:7n-^-Y - ho 
[S 3 1 :$:|&0;! t:: J: xmni^iekMy A )^ 9 co^SkS^ HIM^^I- :7 a - ^ -y - 

ho 

[S4] (a) ^p°pC0X^5iJKT^-^^^-rilIo 
(b) (a) (7)ifrjj!!iMig^T^- ^^-mio 
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[13 5] (a) :^mMKX:h^ffa<Dmim.m^r~^^xn^i&tm.y 4 )V'^F a-^y 4 

(c) ^%m\^ii^^na<r)m^'m.n^r-'^^xmM^>^My 4 }\^^f cx-y ^ )V9^m 

[He] ^mj^ KXZ> X^^i^mm^&(7)^{{L5i^M^^i- yu-^^-Y^ 

2 0 — 3 > tia.-^^ (CP U) 

F (Fa, Fb, Fc) - X^ti]«3l'7 f ^ 

Iv (Iva, Ivb, I V c) —^^^(DXWiM^T- ^ 

Iw (Iwa, Iwb, Iwc) —WM^^(OX^M^T~d' 
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